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Abstract 


PURPOSE:To enhance the luminance and the emission output of a light emitting element by interposing an n-type layer doped with n-type dopant 
and p-type dopant, as an emission layer, between an n-type layer and a p-type layer. 

CONSTITUTION:After growth of a buffer layer 2 and an n-type GaN layer 3 on a saphire substrate 1, an n-type Gal-XAIXN (0<=X<1, X 
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(54) ixmn^m afl:^fy>A»fl:#«JMi*»t«^ 


[W^l n5Gai-vA 1«N (0<Y<1) Mi: 
Gai-zAl»N (0<Z<1) JfteDIBlC. nSK-'* 
V K t P S K-><i/ K t *! K-ySftfe n SG a A 

i«N (osx<i. x<Y. x<z) mift^mstLXM, 
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[a*9llj nfiGa«.vA IvN {0<Y<1) 
pSGa»-«AUN (0<Z<1) MtntUK.. nfiK 
-^O K i: P S K w<> K t d> K-:/S tltz n fiG a 
i-«Al«N (0SX<1. X<Y. X<Z) lS«yt«i:L 

[9^21 iltrGnSlGaf>AlsNJ|(D«7«'y U 

rmaut 1X10 • Vc«»~ 1X10 *»/c«»<)9«h»:* 

[a**31 8JEpSGai.xAliN«±t:. S^K 
3V>^ hai:UTpfiGaNa*W**iri>5Ct 

(a^4] SJEpSGai-xA UNlSJ:t;/*feli 
aJEpSG a Nltt4 0 Orj-Xii-CTi- 'J > irSiiT 

»«t*i ooQ -caaTicaaanri^irt fc«a»t 
■raa*«i *fe»ia««3»cEttfl5a<b/f'j ■? A«<b 

(a^5] gtfCnSGai-vAlvNattnSGaN 

a®±t;«as*vTv>4 it i»«i:-ria«« i 

[000 1] 

imm±<^mm»m *«wtta<t>!f'j'i'A«<b^«* 
yy;^/^■rD«ji<Da<b^u -fAjR^b^ititio^jta 

(00021 30 
(tE«®SWJ GaN. GaAlN. InGaN. In 

A 1 G a N^^Bft^'j •^i>iMt^w*m»a.m»m» 

SrWL. ''<>K*Yy:r#l. 95eV~6eV*TX 

$:ffli^t«lW»?-»Ctt. n SBfbJIf 'J ASMb^1*J|i» 
<*«±»C. pfiK-/<i/hftK-yLfe««ta'i:iS!«) 
Sfb^'J -JA^b^lWiaOfeWILfeoist^iM I S 

10 0 0 3) MI saiS®j|3«R^ttT. «ittf«H 40 
V4-10665^«. «aiXF4-1066 6#4i 
«. »«5F4-1 06 6 7^Si«»cCv.T. nSlGaA 
lNa®±K:. S itfil^Zn tK-yi/fciffiOGa 

SiOK-l^i/iTW^SSfbS-tt-iCtT. «3tfei» 
ft. aft. »ftt»bSlt4Zk*'.-C*i. 
[0004] 

teOidC. pSK-/<>hT*szniK-:/L,. S 50 


SG a A 1 NJilrSytlt-riM I Sm^<Ofi^M^tt 

msL. «)ta»i^s<. ji«*^^fcLr3i«<bf*k:tt 

(0 0 0 5) ar>T*J68attroJ:i)i:»tf fea*T« 
Snfit»«)T»tJ. -i-Oifl^lfritCitt. p-n» 

^«a<b5!f u AJMb^*«<tfcffl^^•c^^j*a^<l!)a 

(0006) 

(aair»»-r*fc*®^) caAiNta 

tU. trfclCCOnSGa Al NaiRJtJltLfcp- 

n tt^3rr;u/Nf D«a«)«yt«^4i|iRi- * r i: J: 

y±Eaai«»r2.icsofe. bp*,. *«w<i!)B<b;!f 

'J A^b^*«(fe«y6*?-ti n SG a .-vA 1 *N 
(0<Y<1) atpSGai-iAlzN (0<2<1) V 
tO(ffl»C. nSK->'<>KtpaK-/<VKt*«K--^ 
$nfcnl!Gai-«Al«N (0SX<1. X<Y. X<Z) 

(0007) *i6Bfl«)a<t^i; AjR^b^i«yi«c«3t 
*-?i:«V>r. i'^y K)i-CA4nl!Gai-»A IvNa 

(£IT. nf5yKakk>-?. ) ttt. GaAlNlcW 
^tfSi. Ge. Se. T eSftf!)nS!K-y<V h ft K- 

ti. Ga A 1 NO<g^y>K-yT*;nfilC'i*ttK3«« 

(0008) $«Di:. SnEn^^vKattnaGaNl 

»4fc*b»: Jt. n i7 7 y Kao±tcJ8)t 

k. a<b:tfU'!7Aj^b^iNI«(tH7T:iSA. QtcSA 

7 y Ka$:194 C t A«-C t 

(0009) igt<J'?yKa-C*4pfiG8 
i-iAliNl (JJIT. Pi'^y Kltv^-j. ) tit, G 
aAlNlCZn. Mg, Cd. Be. Ca^OpaK— 
>'<>hSrK-yLr. pS!«tti/T?-rj:i»i:aftLfca 

S€,IC. pSK-/<>hfeK-:/UT«fiLfc 
GaAlNaSr. j(>'>«t»cajaLfc««¥3 - 3 5 7 
0 4 6#»cH7S-rsj:-Ji:. 4 0 0"CjiLfC7r- ij > 
i'"«aS:t7-5wi:i:J;»J. fitt* 1 0 0 Q cattTOD p 

[0010] i^slZtk. Di^^y Kakp^^y Ka 

(9 A 1 s&tt. sa*>m*i^mmmtxmii u < 
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[00 11] -IJ. «3feJiT*4n^Gai-xAUN)i 

1 0 * Vc«'^ 1X10 *»/ca*^«HiCjWf c i: ^ 
»*Li^. 'Jr««AUx 10* Vc*'<kU'> 

ifcttlxiO'Vc^Jiyt^^t^i:. 

lxlO'Vc«»£lT-Cft5>i:, n||3tJit«»tt^^i 10 
Ol^TttaiC»L<iS^^>. ngSK->'<>hfcp 

[0 0 12] ^tL. p5^^y K«0±^C3>ii^^ K«t 
tTpSGaNli (JSIT, p3>^^ h*i:^^-i. ) «: 
je«1"6Ci:C<kU. iE««i:p3>5i7 hJit^O*- 

a-*(3D|«iCj:ii:GaAlN»J:0t»Al fc* 
i )^^t^G a N«flD*X»'*««t ^- i y 5; 3 V 5 ^; K 
e^v^-rv^«f^l^C*'6fc^^), G a N»I:p ^^^y KJiO 

rODpSGaNii^pSK->'<>K^J:RpSK 
l^»iC, pfflK-^<>KftK-:/LT««UfeGa N« 

& 4 0 0 x:jsu:rT-- u > i^ftJifcftet z t j: y , 

«Si*l 0 0Q-c»CLT^pS«9f*"Ct. $e>ic»* 
[00131 

KiifcLTS i K-:/nSGaO,9A10.2N^i:. n« 
3t»i:LTZn. S i K-^ nUG a 0.99A 1 O.OlNl 40 
t. p^7y KJitLTMgK-"^pSGa0.9AI0.1 
Nit. p3>5^ hJft UTMg K-:/pSG a N« 
i: L p - n a^c05ry;u^f - a ||iSc^«3t 

nfiGa0.99A lO.OlNJi0«-?-*-¥ UraSt, -t<0 
[00 14J C<oa^:n^T<fc^^C, pgSK-^<>Ki:n 


4 

1 O'Vca'f:fifiJ:Uft«Ctfi0t. *)<fc-t 1 x 1 0*» 
-1 0»Vc.'«ifi-e*:^i:4^U, -tn%«iL4i:»l^ 

G a Ni: i SG a N<t »J>1:5>M I S«ia<0*3t*^^* 

^•1/1 0 0JaT-et;&^'i<. «rcllffl«H«:**tfe 
U 7«flEli 1X10 *'/«'-' 5X10 

K— "/G a0.99A 1 0,01Nk:oi>ri5^Lfc^O"C*& 
3i\ ffifl!)pSK->'<>K, naK-><>KI:H^CK- 
^L/finggGa0.99A lO.OlN^jytlVCOt^rtiWIKO 

AicoiBfiJti:^* 

<LfcGa Al NCOV^r^, «3flettfi3&*«< 

[00 15] GaNll^vK-:/ (MaHW) "C«»"r* 

nn^-S. w(7>y VK-:/ngSG a NOlWtt?*"^ »J 
r««tt. fi£IWfe#C<i: U *><fc 1 X 1 0 ^'/c-'-- 1 
X 1 0*Vcr*Ce>i^<^tf$:i5^i". S^C, C©nSG 

Zn) &K-:^5»w2:^C<tU. nSGaNJi*<D«^ 
^^^)rmS.fM'Mti>. Z<7^tLP>. pfiK-^Ohl: 

nSGaNlta««;'&:igSi:>i:orL*'i. 

ha>\t. pi2K-vN*vh-C*'5Zn(0«Jft(f'6*^K-t— 
:F*ei3^i:^T r^Jt-r i D - A^r«)t<D^lEtt 

-^«1*J («XlinSK->'<>h, yvK-^GaAl 

N) 7^7-fe:/^-^«1^re*^.pSK-^^vhfcA* 

ffi*i?^rr^nSGa A 1 Nrii. ^f>\^^7-nm&o> 

[00 161 

[IUS«1 0 2 i±*«^<^-ll8S«^^a<b^ »J -!? A*<b 

oai:3l^* V 

[00 171 [5a6«l] if3?7>rr«fil S:S««» 
rtcMU. 1t7T>^'7»«l<0^^U-->i^S:^7oyh 
a, ^S«fe5 1 OrtC-fev hU, ^^^)7iS7.t\^ 
T*«, /a«^7.tUT7>*-7i:TMG 
)Vii^}*^A) -^77 7»fi±lCG a N/<y 

7 7iB2&«)2 0 03rv^Aha-A(0SWTfiSfi$tt 


R009773 
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100 18] /<y77»2^a. TMGO)^±^X. 
aflEI:103 0X:*"C±*$'lt-6. 10 30r»C3i:ofc 

10019] nSGaNlS^a, igtfi^JJ^i: UTT 
MGtTMA (h'J>f-;i/7A/$^'5A) i:r>^^ 

K«4i:LrSi K-yGa0.8A10.2NJiiO. 15 
Mm/SfiStti. 10 
(00 201 n^^^y K«4fi&fia, TMA^:;^(OaL« 

Z n K-:/G a 0.99A 1 0.OlNJffe 5 0 0 h a 

r aSEtt 1X10 > Vc^-Cibo Ac. 

[00 2 1] ?5cic, K-/<>h^Afejt«(>, uams^t 

LXTlAGt. TMAt. K-AVK3tfX 

A) tSrffliv Pi^^y K«6i:Lr, Mg^K-^L 20 
fcpSGa0.8A10.2N«&O. 2Mm^$it^». 
[0022] ^'SiCpir^y KJi6*«a, TMA^X 
iihrt)- P3>5^^ h*7tLT. Mff ftK-:/bfep 
SGaNJIJbO. SMm^^-ti-i). 

10023) fiwa, 'i?xywftac««A^'^»»yai 

7--'J>5r»BlCTa«»Hftt|', 7 0 0t:r2 
0^T--ij>if^t7i>, »iJi<0p3>^d^ K«7 

fit*10Q-c»Ji(TtC-r^>. 
[0 0 2 4] WJ:(0^^iCLT»*3nfc't^xyN-<0pn 30 
:^90hmi. pi^5yKJi6, n«3tJi5, SJ:t;n 
i^5y K*4(^>— Sixyf->^^^cJ:uay|»t, nS 
GaN«3i«aSi*. p3>5i^KJI7t, nSGa 
N«3tk:-t*v-Flv;t-^yi?«|8, SfcB^t* 5 0 

^-KtLfetC*. J83%ai^tt2 0mAiCt>H^r4 0 
OmW, lltfrfSrttff5V. «3fcttfi4 9 0nmT&o 

t0025] [IBMI2] |QjE«10n«>tJi5-e** 
n3aGa0.99A10.01N*&«Sr4lB, S i ^.tr/Z 40 
n(OK-y*$:SWLT, 'j rMS: 2 x 1 0 

^Vc^fc-rifSH, IU6«li:R»tcLT«fe?EAir 
>r*-Kfe»fctC5, 2 0mAtCt>%^r«)taS:^)4 0 
mW, «itlfiSi:t.«««li:ra-r*o 

[0026] [3EJ8«3] 3a6«ic0n««ii5r*«> 
nfiGa0.99A10.01N»*^1--6IR. Si*;j:t;z 
n(OK-:/*S:li»LT, »j rMEfc 2 X 1 0 

"/cB^t-r^tttt, 5aS«li:B«icLTWfe«A3r 
>(':t-KI:^rci:C^», 2 Om ACi)V^r«Aiii7J4 0 50 


6 

[00271 [5B««4] ||««l(On«3tJi5T** 
nggGa0.99A10.01Niiifi£firi>IB, Si*;j:i;z 
n(OK-:fl^SWtr, OTSMEfc 1X10 

^'^-K&^fctC^. 2 0mAlCiDV^T5|j*aS^l 0 

ftL. 

[0028] [^A53 ^MlOn«5!6J|5T«« 
nS!Ga0.99A10.01N»fe«fi-r-6l5!, S i i>'^i;2 

n(OK-:/«fcflBILr. ti^*-^ urilKfe i x i o 
"/c't-r5.teti, iaS«li:W»k:LT«ft«3t3r 
Y^-Kfc»fci:C^». 2 0mAC*Ji>T««iii;t;l 0 
mW, >i*|fii«aE. «A«f^i:t;3Q(5«li:Pi— e*o 

[0029] [|^«f>i6} ||fi0|lCOnfiGaN«3^ 
Ga N^<y:7 7»2C0±tcaWni^7y K 
*4i^J^$l!-4fl&U. IQ6«li:Il»CUT«3t5r-r 
:t-Ki: tfci:Z>5, 2 0 m AiCjDV.^r?l3tdl* 1 0 0 
aW. «t«r(o)«ffi, ?6yfi«Si:^3ltt«ii:H-T*o 
fc. Ji:*), «ffi9iin^^7y KJ14k:i^AUfcc:i:ttv^ 

[00301 [3e««7] 5Qi8«l0pii>*^r hJi7 
^fiafi$i^f. P^^^y KJi60±C««8fc»*-ri 

6, 2 0mAiC*,\^ri55t£ii^4 0 0MW. ||3tttfi4 
9 0nm-C^9r3fcXl\ 0 Vr &o fc. 

(00311 [35«[«8] |Q8«ic*;i^r. nffl363fc 
«5(^pSK->'<>ht LTCp2Mg 

;i/-7V:tfA$:ffliv 'JTftatl X 1 0*»/c«' 

COMg, Ge K-:/Ga0.99A 10.01NJifcja«$14-«> 

4 00mW, «:^I$3«ff5V. I6>tttfi4 8 0nmrjb 

(00321 [laSWl] UttWK^nSGaNlSCO 
±iC, Zn K-:AiSGaNiI^fi£fi51i-^». i SG a 
N»^a, iSGaNflKO-S^xy-^-VifL. nfi 
GaNil&ltaidi^-. nSGaNV^iSGaNJI^C 

6. »y6ai^ti2 0mAi:fe%>Tl mW. «*l$I«ff2 
OV, m9i2mc6\^ii^Ut^r>fz. 
(0033) [lfc««2] «8«l<^nSGaN*3(0 
±C, Si, Zn K-:/iS!Ga N«$:fiajl5lt-6. i 
SGaN«l£fia, ittmi-i:|Bl»tCUr««feRrf, 
MI S«lit0«)feir>f;r-Ki:w>5. «Affi:)!J«:20m 
A^Cfc\^Tl*»W, »^r($J«flE2 0V, ■atO. Imc 

(00341 
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